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EHKDYLRUVYLDWKUHHHIIHFWVGLOXWLRQHIIHFWWKHUPDOHIIHFWDQGFKHPLFDOHIIHFW3ULQFLSDOO\GLOXWLRQHIIHFW
LV WR UHGXFH WKH FRQFHQWUDWLRQ RI R[\JHQ LQ UHDFWLRQ ]RQH DQG IXUWKHU LQIOXHQFH WKH UHDFWLRQ UDWH DQG
WKHUPDO HIIHFW LV FDXVHG E\ WKH GLIIHUHQFH LQ WKHUPDO FDSDFLW\ DQG WKHUPDO UDGLDWLRQ DQG WKH FKHPLFDO
HIIHFWLVWRLQFUHDVHWKHUDGLFDOFRQFHQWUDWLRQDQGIXUWKHUVKLIWWKHFKHPLFDOSDWKZD\
.LPXUD HW DO >@ GLVFRYHUHG WKDW WKH LJQLWLRQ GHOD\ DQG IODPH LQVWDELOLW\ ZRXOG RFFXU LQ R[\
FRPEXVWLRQFRQGLWLRQDQGSURSRVHGWKDWDQLQFUHDVHRIJDVWHPSHUDWXUHDQGR[\JHQFRQFHQWUDWLRQLQIOXH
JDVFDQPLWLJDWHWKHFRPEXVWLRQLQVWDELOLW\%HVLGHVWKHLQFUHDVLQJSHUFHQWDJHRIZDWHUVWHDPLQIOXHJDV
FDQ LPSURYH WKH FRPEXVWLRQ HIILFLHQF\ RI R[\IXHO IODPH 3D\QH HW DO >@ XVH D SLORWVFDOH IXUQDFH WR
FRPSDUHWKHJDVHPLVVLRQRIR[\FRPEXVWLRQZLWKGU\DQGZHWIOXHJDVUHFLUFXODWLRQV\VWHP,WLVQRWHG




EH SUHGLVVRFLDWHG LQ D KLJK WHPSHUDWXUH UHJLRQ RI R[\FRPEXVWLRQ DQG OHDG WR VKLIW WKH FKHPLFDO
SDWKZD\+DOHUHWDO>@H[SHULPHQWDOO\DQGQXPHULFDOO\LQYHVWLJDWHGWKHIODPHEHKDYLRUVRIPHWKDQHDLU
LQ&2GLOXHQW1GLOXHQWDQG&21GLOXHQW 1&2 ,W IRXQG WKDW&2GLOXHQWKDV
LQKHUHQWO\KLJKWKHUPDOFDSDFLW\FRPSDUHGWR1GLOXHQWDQGLQGXFHVSUHGLVVRFLDWLRQSKHQRPHQRQ
&RQVLGHUHG WKHHIIHFWRI&2GLOXHQW IODPHV LQ IODPHUHDFWLRQUDWH/LXHWDO >@XVHGILFWLWLRXV LQHUW
JDVHV )&2 ZKLFK RQO\ SRVVHVV KHDW FDSDFLW\ DQG WKHUPDO WUDQVSRUW EXW GR QRW SDUWLFLSDWH LQ WKH
FKHPLFDO UHDFWLRQ WR FRPSDUHZLWK WKH UHDO FDUERQ GLR[LGH ,W DSSHDUV WKDW WKH IODPH EXUQLQJ YHORFLW\
ZLWK ILFWLWLRXV LQHUW JDV LV ORZHU WKDQ WKDW ZLWK UHDO FDUERQ GLR[LGH ,W SRLQWV RXW WKDW FDUERQ GLR[LGH
SDUWLFLSDWHV LQ WKH FKHPLFDO UHDFWLRQ E\ LQWHUIHULQJ ZLWK NH\ FKHPLFDO VWHS 5 DQG OHDGV WR IODPH
EXUQLQJ YHORFLW\ UHGXFWLRQ 6LPLODUO\0D]DV HW DO >@ GLVFXVVHG WKH HIIHFW RIZDWHU VWHDP DGGLWLRQ LQ
SUHPL[HGPHWKDQHDLUIODPHDQGIRXQGWKHFKHPLFDOHIIHFWLQIODPHEXUQLQJYHORFLW\HVSHFLDOO\LQIXHO
OHDQDQGQHDUVWRLFKLRPHWULFFRQGLWLRQ
$FFRUGLQJO\ WKHUH DUH WKUHH SDUDPHWHUV WR LQIOXHQFH WKH FRPEXVWLRQ HIILFLHQF\ RI R[\IXHO QDPHO\
&22PROHIUDFWLRQWHPSHUDWXUHRIIOXHJDVDQGZDWHUVWHDPFRQWHQWLQIOXHJDV7KHVHSDUDPHWHUVDUH





7KH 35(0,; FRGH RI &KHPNLQ FROOHFWLRQ LV XVHG WR FDOFXODWH WKH DGLDEDWLF XQVWUDLQHG IUHH
SURSDJDWLRQYHORFLWLHVRI WKH ODPLQDUSUHPL[HG&+DLU+2 IODPHV ,W VROYHV WKH HTXDWLRQVJRYHUQLQJ
VWHDG\ LVREDULF TXDVLRQHGLPHQVLRQDO IODPH SURSDJDWLRQ$Q LQLWLDO UHDFWDQWPL[WXUH LV VSHFLILHG DQG
HTXLOLEULXPRIFRQVWDQWHQWKDOS\DQGFRQVWDQWSUHVVXUHLVFRQVWUDLQHG7RREWDLQDFFXUDWHDGLDEDWLFIODPH













3.1. Sensitivity analysis of the burning velocity 
,QRUGHUWRIXUWKHUXQGHUVWDQGWKHHIIHFWRIFKHPLFDOUHDFWLRQRQWKH




%HVLGHV 5 LV D VHFRQG SURPLQHQW UHDFWLRQ VWHS LQ VHQVLWLYLW\
DQDO\VLV DQG LV DQ LQLWLDWLRQ UHDFWLRQ VWHS RI PHWKDQH LQ ORZ
WHPSHUDWXUH VXUURXQGLQJ 5HJDUGLQJ WR 5 LW LV D NH\ UHDFWLRQ RI
FDUERQ PRQR[LGH R[LGDWLRQ DQG LW KDV KLJK H[RWKHUPLFLW\ ,Q
QLWURJHQGLOXHQW DQG+2GLOXHQW FRQGLWLRQV 5 LV WKLUG SURPLQHQW
UHDFWLRQ VWHS RI PHWKDQH FRPEXVWLRQ EXW 5 ZRXOG EH D WKLUG
SURPLQHQW UHDFWLRQ VWHS LQ D &2GLOXHQW DQG IOXH JDVGLOXHQW
FRQGLWLRQ ,Q JHQHUDO WKH SUHVHQW RI5 FDQ LPSURYH WKH UHDFWLRQ
DQG HQKDQFH WKH IODPH VSHHG 5 LV D NH\ UHDFWLRQ VWHS RI &+
R[LGDWLRQ FORVH WR LJQLWLRQ ,W DSSHDUV WKDW KLJK FRQFHQWUDWLRQ RI
FDUERQ R[LGH VXUURXQGLQJ ZRXOG PRGLI\ WKH FKHPLFDO UHDFWLRQ RI
PHWKDQHIODPH

3.2. Major species and intermediate radicals 
)LJXUH D GLVSOD\V WKH QXPHULFDO UHVXOWV RI FDUERQ GLR[LGH SURGXFWLRQ UDWH DORQJ D[LDO GLUHFWLRQ IRU











5 RUDQJH OLQH LV GRPLQDQW SURGXFWLRQ UDWH VWHS ,Q D+2GLOXHQW FRQGLWLRQ5ZRXOG DSSDUHQWO\
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UDWH VWHS DQG VHFRQGDU\ LV 5 DQG 5 ,Q D +2GLOXHQW FRQGLWLRQ WKH WRWDO UDWH RI SURGXFWLRQ LV
GHFUHDVLQJDQG5EHFRPHVDSULPDU\SURGXFWLRQUDWHVWHSDQG5DQG5DUHGHFUHDVLQJ,QD





GLOXWLRQV ,Q D +2GLOXHQW FRQGLWLRQ 5 EHFRPHV D FRQVXPSWLRQ UHDFWLRQ DQG \LHOGV D ORW RI 2+
UDGLFDOV ,W OHDGV WR HQKDQFH WKH UHYHUVH UHDFWLRQ RI5 DQG IXUWKHU UHGXFHV WKH FRQFHQWUDWLRQ RI2+












GLOXWLRQV ,Q D +2GLOXHQW FRQGLWLRQ WKH WRWDO SURGXFWLRQ UDWH EHFRPHV ZHDN DQG 5 EHFRPHV D
SULPDU\SURGXFWLRQ UHDFWLRQ DQG5EHFRPHVD VHFRQGDU\SURGXFWLRQ UHDFWLRQ ,W DSSHDUV WKDW DGGLQJ
ZDWHU LQ LQHUW JDV UHVXOWV LQ LQFUHDVLQJ UHYHUVH UHDFWLRQRI5 DQGERWK UHDFWLRQV RI5 ,Q D&2
GLOXHQWFRQGLWLRQWKHWRWDOSURGXFWLRQUDWHLVH[WHQVLYHO\UHGXFLQJDQG5LVVWLOODSULPDU\SURGXFWLRQ
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
)LJXUHEGLVSOD\VWKHQXPHULFDOUHVXOWVRI2+SURGXFWLRQUDWHDORQJD[LDOGLUHFWLRQIRUYDULRXVLQHUW
JDV GLOXWLRQV ,Q D+2GLOXHQW FRQGLWLRQ WKH WRWDO SURGXFWLRQ UDWH EHFRPHVZHDN DQG5 EHFRPHV D
SULPDU\SURGXFWLRQUHDFWLRQDQG5UHSODFHV5WREHFRPHDVHFRQGDU\SURGXFWLRQUHDFWLRQVWHSGXHWR
ZDWHUDGGLWLRQ5EHFRPHVWKHSULPDU\FRQVXPSWLRQUHDFWLRQDQG5EHFRPHVDVHFRQGDU\RQH,QD

















1GLOXHQW DQG IOXHJDVGLOXHQW FDVH UHVSHFWLYHO\$FFRUGLQJ WR VHQVLWLYLW\ DQDO\VLV5 LV DGRPLQDQW
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GLOXHQWFDVHVEXWLQWKHFDVHVRI&2GLOXWLRQDQGIOXHJDVGLOXWLRQWKHWKLUGUHDFWLRQVWHSLVVZLWFKHGWR
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